Computer simulations create the future
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FOCUS Supercomputer
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— CPU: Intel Xeon L5640 (2.26GHz) x2 (24 Cores in total)
— Memory. 48 GB

— Queue4: a024h

— Staging: A%

AR —Y . /home2/gleo

— 100GB/Group

— SHOMETI378<, EERIIZZTHOWE T

—~ KHO7Y S LT —HEZXY;

/home?2/gleo/share/kmr
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$ ssh USER NAME@ssh.j-focus.jp
S ssh ff

» (ERTAL7NO/ERREMPLER E

<-2ZO0VrIVR/—KRIzasd Ay

$ mkdir /home2/gleo/ whoami"

S module load gnu/openmpil6h

S export WORK=/home2/gleo/ whoami"
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KMROAY Zb—)L (1/2)

KMR-1.7 Release (2015-06-22) ZA> Ab—)
b

S cd SHOME

$ tar zxf ¥ (FITLZELY)
/home2/gleo/share/kmr/kmr-1.7.tar.gz

$ cd kmr-1.7

configure
— AV AN IR E

$ ./configure —--prefix=S$SHOME/lib/kmr-1.7
make & install
— SHOME/lib/kmr-1.71Z2A4> A= XN B

S make
S make install /é?i
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KMROAY ZAb—)L (2/2)
o BRIBARXE

$ export PATH=~/lib/kmr-1.7/bin:$PATH
$ export MANPATH=~/lib/kmr-1.7/man:SMANPATH

— IV DFEETZTAIV /. bashre/s)Izid b L THIE
R
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Mapper/Reducer/KV Generator{i:
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2R 7975 LM - KMR_SRC/kmrrun/

« Mapper . pi.mapper.c
KV Generator . pi.kvgen.sh
* Reducer : pi.reducer.c
— MPI7u%'S5 Ak - KMR_SRC/kmrrun/

 Mapper . mpi_pi.mapper.c
* KV Generator : mpi pi.kvegen.sh
* Reducer . mpi_pi.reducer.c

o NIV ETE

S cd ~/kmr-1.7/kmrrun

$ make pi.mapper pi.reducer
$ make mpi pi.mapper mpili pi.reducer
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S cat
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« 7Y B DD :

./pil.mapper

./1input/000

./input/000
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S cat

./input
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« KV Generator RITAA—D

- AN $ 1s ./input
« Mapper® A J17714)L| 000 000.out
— QLB S ./pi.kvgen.sh ./input/000
* Mapper®ify7 7)1 0 7829/10000
INA%e WL S 1ls ./input
« Mapper®H5 1774V 000
%.’mwyl_d:f‘
» Mapper®H 1 7710V %2 HilkR
- Hh

« Key-Value Pair <0, 77V 527> ZEaEH iz h
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Reducer fﬁl’r" _//
s .
_Xj] 0 pl.mapper
e IfTIZIKVAEDIANTZ |pi.keygen.sh pi.reducer
AN 770 $ cat O
_ 0 7829/10000
o . 0 7830/10000
« ROBXVPIZEE. $ ./pi.reducer ./0
A 3.131800
L LA S 1ls ./
F+%#E£J%% 0 pl.out
p1.0u . :
pl.keygen.sh pil.reducer
> =R
TT7AMTEIHT | ) napper
S cat pi.out
3.131800 ’%
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S mpiexec MPIOPT ./kmrrun -n procs -m mapper ¥

-k kvgen -r reducer ./input

a2y RoEk (kmrrun®manpagedB)

kmrrun KMRRUNZ O S LKRIK,

KMR_INST/lib/kmrrun[24 > AR—JLEN TS,
—n procs 1[E]MDMapper/ReducerE{TTHERAT 570 A #EIETE.

[m_procs:r_procs |74 —< vk TEE T NIL. Mapper/ReducerT

BL570AMTETAEE, T I4ILREL,

[&ES AT RE
—m mapper Mapper7 045 5L
—k kvgen KV Generator7 045 5., [ R&AI KE
—r reducer Reducer7 A% 5., [AB& AT &E
/input MapperD ANT7AIL. £f=lET14L I8,

EMPITAOEAML T IERATES KETALIMN) EIZHELZE,
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1. AN77 OV BT AL 7 MIZIRB

S cd SWORK
$ tar zxf /home2/gleo/share/kmr/150624 kmr handson.tar.gz

2. 777 L IEET AL 7NIiCak—

cd SWORK/150624 kmr handson/pi

cp S$SHOME/kmr-1.7/kmrrun/pi.mapper .
cp S$SHOME/kmr-1.7/kmrrun/pi.kvgen.sh .
cp S$SHOME/kmr-1.7/kmrrun/pi.reducer .

3. YazAZI7 MET v o L5 T
$ kmrrungenscript.py -S FOCUS -g a024h -t 00:10:00 ¥

-e 4 -d ./input -n 1 -m ./pi.mapper -k ./pi.kvgen.sh ¥
-r ./pi.reducer -w job-pi.sh
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* kmrrungensecript.py
— AV 2—5ZDVa T AT M Ak
o BLIR, EFOCUSA NN ZHYR—)
— KMRAY A=V T 4L 27 N) F Dbin/IZHEAE
— ORI~ RdDOManpages £ i
o EDIEITHI

[ \J A |

$ kmrrungenscript.py —S‘FOCUS -g a024h||-t 00:10:00|%¥
-e 4 -d ./input fn 1|-m ./pi.mapper -k ./pi.kvgen.sh ¥

-r i1.reducer -w —pi.sh
| ] 3.
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$ fjsub job-pi.sh

— fijstat A=Y R TV a7 BRIz iR,

[ =

) 2 e

S 1s

Job-pi.sh Job-pi.sh.171459.0ut
Job-pi.sh.171459%9.err pi.out

pi.out REHAT7AIL
job-pi.171459.out BREH N

job-pi.171459.err SHEIS—HA
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1. 77 S LT 4L 7 NIicae—

cd SWORK/150624 kmr handson/pi

cp SHOME/kmr-1.7/kmrrun/mpi pi.mapper .
cp SHOME/kmr-1.7/kmrrun/mpi pi.kvgen.sh .
cp SHOME/kmr-1.7/kmrrun/mpi pi.reducer .
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$ kmrrungenscript.py -S FOCUS -g a024h -t 00:10:00 ¥
-e 4 -d ./input —n 2 -m ./mpi pi.mapper ¥

-k ./mpi pi.kvgen.sh -r ./mpi pi.reducer -w job-mpi pi.sh
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$ fjsub job-mpi pi.sh

— #55R0% mpi_pi.out 1211

%



()] /—R 7t 28R RO R
[ ———————————

 KMRRUNTIIMPIOH)HY) 7 1t A4 i O A% FHVW T,
Mapper/ReducerzZE{7LTWET

« Mapper/Reducer®Js
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21T R0, AR TESE T ok X

RAEMTOERAE = £MPITOERAHK

- BT OERH

« £MPI7 vt 2% (MPI_UNIVERSE_SIZE)
— MPI70/ 5 AFEITRAZIE
» L3285 05 47 BIFOYE . Machinefile T €35/ —RE
» FOCUSA NN D4 T#SBATCH —n X1 T3 Al

. FE7 O R%L

— mpirun. mpiexec®-n|# 7°‘/3/T?Eu}f

« Mapper/ReducerPMPI7v127" 2 LDIRE . [
Mapper/ReducerZixs
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o« TIAA M=)V BWA %, SR HhBIINTF ) LT —
AU TR L 17
— NV ARF LV TIX. AT I L7 7A4)UTRL TSuffix
ArrayZ{EA MDD A% 119

BWA : http://bio-bwa.sourceforge.net/ é
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At driAFH

Map& L TBWAZELT
Suffix Array Suffix Array
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ReduceZ{TH 7L
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- BWAS 4724

ETA A=

bwa 2R #1735 s 1s ./
FIA=TUSIELT e
VIV AT N THEE $ 1s bwa db
reference.fa.bwt
j\iﬂﬁ . reference.fa.rbwt
— n“b“/_A $ 1ls input
— " ° part 1.000 part 1.001
— ﬁzﬁ*ﬁ)ﬁl‘%b‘/-&774’ﬂ/ $ ./bwa task.sh ¥
{ j] ./bwa db/reference.fa ¥
./input/part 1.000
— Suffix ArrayZ7 AV (IS HERT)
S 1ls ./
m'ﬂ bwa input/
—bwa AR RGERTOTF L) | Dre-P - outene
0)}\09}—9%%&%1/1%%17 S 1s . /output é
part 1.000.sa1 ;WW:
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$ cd SWORK/150624 kmr handson/genome
$ kmrrungenscript.py -S FOCUS -g a024h -t 00:10:00 ¥

-e 5 -d ./input -n 1 ¥

-m "./bwa task.sh ./bwa db/reference.fa" -w job-genome.sh
D = -
vaJ FEAT : ]
S fijsub job-genome.sh | ¢ ]
I = \
b 7 7% g
$ ls

Jjob-genome.sh.171520.err job-genome.sh
Jjob-genome.sh.171520.0out output

$ 1ls output

part 1.000.sai part 1.002.sai

part 1.001.sai part 1.003.sai
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HE i

— MPILBER DPython APIZ A Ah—)L

« FE ST /home2/gleo/share/kmr/python IZ

OpenMPI%} iesmpidpy % A > Ab—)V A

— Va7 AV 7 MZ T, KMRZA 7N BRIEE R Z Yk
« KMRILA 547 50Z%FL TLD_LIBRARY_PATHZ &>
e kmrdpyEy 22— L TPYTHONPATHZ &k

i hk

$ cd SHOME/kmr-1.7/ex

$ vi job-kmeans.sh (next page)
$ fisub job-kmeans.sh
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#!/bin/bash

#

#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH

module
export
export
export

mplexec

-p a024h

-t 00:20:00

-n 4

-J job-kmeans.sh

-0 Jjob-kmeans.sh.%J.out
—e job-kmeans.sh.%$J.err

load gnu/openmpil6h
PYTHONPATH=/home2/gleo/share/kmr/python: SPYTHONPATH

LD LIBRARY PATH=SHOME/lib/kmr-1.7/1lib:$LD LIBRARY PATH

PYTHONPATH=SHOME/lib/kmr-1.7/1ib:SPYTHONPATH

python kmeanspy.py

%
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I nmaruyama

¥AH : m-matsuda

&= : shinichiro.takizawa @riken.jp
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